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Purpose Strong predictors for the risk of cardiovascular disease in older adults include levels of total
cholesterol, low-density lipoprotein cholesterol, and high-density lipoprotein cholesterol, which can be
modified by dietary behavioral changes and regular physical exercise. The purpose of this study was to
evaluate changes in perceived dietary behaviors, food intake, and serum lipid profiles after providing a
nutrition education and exercise program to elderly women living in residential homes.
Methods The nutrition education classes and supervised Korean dance exercise classes (four times 
per week) were provided for 10 weeks to 64 elderly women from residential homes in Korea. Subjects were
interviewed to assess perceived dietary behaviors, food intake by 24-hour recall, and fasting blood 
samples were obtained before and after the program and at a 3-month follow-up.
Results Initially, the intakes of vitamin A, vitamin C, riboflavin and calcium of our subjects were insuffi-
cient. After the program, the actual food intake and perceived dietary behaviors were significantly improved,
but had declined back to baseline levels by the 3-month follow-up. The index of nutritional quality and serum
lipid profiles were significantly improved after the program, and they remained significant at the 3-month
follow-up.
Conclusion The nutrition education and exercise program for institutionalized elderly women was 
effective in leading to positive changes shortly after the program, but the effects only partially remained at
the 3-month follow-up. A health promotion program designed for an elderly population should consider
strategies of motivating them to initiate a healthy lifestyle and subsequently maintain improvements in
dietary behavior-related health in the long term. [Asian Nursing Research 2007;1(1):35–47]
Key Words aged, cholesterol, dietary modification, education, exercise
*Correspondence to: Rhayun Song, RN, PhD, Department of Nursing, Chungnam National University, 6 Munwha 




In Korea, the aging index (the proportion of adults
aged over 64 years to those under 15 years) was 34.3%
in 2000 and is expected to increase to 109.0% by 2020
(Health Guide, 2006). Korea’s aging population, along
with the increasing prevalence of nuclear families,
increases the likelihood of older adults being admitted
to some form of institutional care (Ministry of Health
and Welfare, 2001). About 30% of older adults either
lived alone or stayed in residential homes, and 55% of
those living alone are expected to become subjects 
of long-term care facilities (Health Guide).
This rapid increase in the elderly population will
lead to a corresponding increase in the incidence of
older adults, especially for those living alone or in
residential homes, suffering from chronic diseases.
A national health survey revealed that chronic dis-
eases such as hypertension or diabetes mellitus are
7 to 15 times more prevalent in older adults than in
other age groups (Health Guide, 2006). In particular,
the health status of those living in residential homes
could be more hindered by a lack of exercise, poor
nutrition, and chronic disabling conditions (Kim,
Jeon, Sok, & Kim, 2006). The prevalence of cardio-
vascular disease—which is the leading cause of pre-
mature death in Korea—increases rapidly with age
and is higher for older women (Han, 2006). Strong
predictors for absolute coronary disease risk for older
adults include levels of total cholesterol, low-density
lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C) (Harris et al.,
1997). Most of the chronic conditions and risk factors
for cardiovascular disease that are prevalent in older
adults can be modulated by behavioral modification,
especially by exercise and dietary changes. Healthy
promoting behaviors contribute to the health, pro-
ductivity, self-sufficiency, and quality of life of older
adults (Drewnowski & Evans, 2001).
Among health promoting behaviors, the benefits of
regular exercise for older adults are well documented
and include improved cardiopulmonary function,
lowered blood pressure, increased confidence in the
ability to perform daily tasks, and a heightened
energy level (Plonczynski, 2000). Physical inactivity
has profound negative effects on lipoprotein metab-
olism, which can be prevented by modest exercise.
American Heart Association guidelines strongly sug-
gest regular physical exercise to prevent cardiovas-
cular disease because physical activity helps to increase
HDL-C that consequently removes cholesterol from
the blood (AHA, 2007). A randomized controlled
study tested this assumption, and revealed that
physical exercise has sustained beneficial effects on
lipoprotein metabolism by increasing HDL-C and
lowering LDL-C after 6-month training with moder-
ate intensity (Slentz et al., 2007). Boardley, Fahlman,
Topp, Morgan, and McNevin (2007) also reported
that participants in resistance training group, aerobic
walking group, or combined exercise group had lower
lipid levels during a 16-week intervention program.
The researchers concluded that any mode of exercise
could significantly impact blood lipids (Boardley et al.,
2007). Regular physical exercise can provide older
adults with added physiological reserves by reducing
the risk factors of chronic diseases and slowing down
the progress of disability (Song & Lee, 2000).
However, it was found that exercise program
was not effective in controlling dietary intake of fat
as compared with the diet group or the diet-plus-
exercise group (Stefanick et al., 1998). In their study
of 180 postmenopausal women, the diet-plus-exercise
regimen was most effective in inducing dietary
modification as well as controlling lipoprotein meta-
bolism.While an exercise program can lead to benefi-
cial effects on lipoprotein metabolism in 8 weeks
(Stergioulas & Filippou, 2006), nutrition education
may lead to similar effects on lowering cholesterol
in 4 weeks by reducing dietary fat (Nasser, Cook,
Dorsch, & Haennel, 2006). From the results, the
suggestion was made to combine nutrition educa-
tion on dietary behavioral modification with an
exercise program for cholesterol management to
maximize the prevention effects (Stefanick et al.).
Nutrition education can be provided for this popula-
tion as a secondary prevention strategy to treat or even
cure diseases at the pre-symptomatic stage, prevent
the progression of chronic disease, or enhance the
quality of life for older adults. Changes in eating
behavior that occur as a result of nutrition education
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interventions can therefore contribute to an increase
in life expectancy and improved health for the aged
(Amarantos, Martinez, & Dwyer, 2001).
This study examined the effectiveness of nutrition
education and exercise programs for older adults
living in residential homes as primary prevention
strategies to reduce cardiovascular risk factors
through dietary modification and lipid management.
The anticipated outcome of the intervention program
included improvement of actual food intake, per-
ceived dietary behaviors, and consequently lowered
blood cholesterol levels. The evaluation was con-
ducted longitudinally by comparing outcome variables
before and after a 10-week intervention program,
and at a follow-up session 3 months after the program
to assess the maintenance of positive changes.
METHODS
Subjects and study design
A quasi-experimental one-group, pretest–posttest
design was used. The study outcome was measured
at pretest, posttest (week 10), and follow-up (week
24). The nutrition education and exercise program
was formally designed for 10 weeks based on two
intervention studies to show the beneficial effects
on triglycerides and lipoprotein either after 8 weeks
of exercise training (Stergioulas & Filippou, 2006) or
after 4 weeks of nutrition education (Nasser et al.,
2006). The follow-up measure at 24 weeks was
included to examine the possible positive effects of
the intervention program that would remain after the
completion of the program.
Three residential homes for older adults from
three Korean cities were selected, all with the follow-
ing characteristics: a) it was free-of-charge for resi-
dents; b) no other exercise programs were provided
regularly; and c) more than 20 of the residents were
able to perform daily living activities without assis-
tance. Since there was no formal institutional review
committee available from the selected residential
homes, the study proposal was approved by the uni-
versity research committee for human subjects. Before
data collection, the purpose of the study with the
measurement plan was explained to the directors of
each residential home for approval. All residents of
these residential homes were reviewed based on the
inclusion criteria prior to the study, with the permis-
sion of the home managers. A cohort of 64 elderly
women who were cognitively aware, able to under-
stand education classes, able to participate in a long-
term exercise program, and who were willing to sign
the consent form, was recruited from the three res-
idential homes. The average age of the subjects was
76 years (range, 65–90 years), and on average they had
all spent more than 3 years at a residential home.
Intervention
The supervised exercise program (four times per
week) and two nutrition education classes were pro-
vided for 10 weeks simultaneously to elderly women
in residential homes. The nutrition education classes
were provided consistently to each residential home
by one of the researchers, utilizing structured educa-
tion material. The research assistants who led the
exercise classes at each residential home were trained
for 2 months prior to the study and a standardized
videotape was used during the exercise classes in an
effort to provide consistent intervention. Measure-
ments were conducted before the program (baseline
data), after the program (week 10), and at follow-up
(week 24).The methods and materials used at the dif-
ferent stages of the study are described in Table 1.
Nutrition education classes
Nutrition education classes were organized by one
of the researchers, a dietitian with teaching experi-
ence, at the beginning of the study.The baseline data
on actual food intake were analyzed, and any requi-
site nutritional information raised by those results was
included in the subsequent classes. Two classes were
provided during the 10-week supervised exercise pro-
gram at each of the three residential homes. Subjects
were provided with information on the content, dates,
and class materials so as to minimize the differences
in the programs provided at each site.The topics cov-
ered in the nutrition education classes were selected
based on previous studies (Goldberg, Gershoff, &
McGandy, 1990; Yim, Min, Lee, & Kim, 1999). The
Nutrition Education and Exercise Program
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topics comprised: a) dietary guidelines for older
adults; b) basic food groups and appropriate food
choices for older adults; c) maintaining an appropri-
ate calorific intake; d) eating dairy foods every day;
e) overeating, obesity, and related chronic diseases
such as hypertension, diabetes, and heart disease;
f) the importance of antioxidants, fruits, and vegeta-
bles; and g) the need to minimize the intake of ani-
mal fat and cholesterol-rich foods.
By using the baseline data on food intake analysis
at individual residential homes, the classes were tai-
lored specifically to fulfill the requirements at each.
Class topics also included requests made by the meal
managers of the participating residential homes at
previous interviews. Classes were conducted using
various visual aids, such as education charts presented
by multimedia class aids, color-printed materials,
food models, and posters. Materials provided to the
subjects included leaflets and handouts with various
pictures and cartoons designed to catch the attention
of the subjects and to encourage their active partic-
ipation. In the second class, the individual results of
the pretest assessment and tailored nutrition therapy
were provided accordingly.
Exercise classes
The supervised exercise program was made available
to the participants for 10 weeks, four times per week,
by an exercise leader who taught and assisted in the
performance of Korean dance exercises. The partici-
pants gathered in the morning for the first 10 weeks to
learn and practice the dance movements.The exercise
leaders for each institution were trained research assis-
tants who were taught the Korean dance movements
by a Korean dance expert prior to the commence-
ment of the study. Copies of a registered videotape
H.S. Kim et al.
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Table 1
The Stages, Methods and Materials of the Nutrition Education and Exercise Program for 
Institutionalized Elderly Women
Stages Methods Materials
Stage I Planning stage Screening procedure Official documents
(baseline) Inclusion criteria Informed consent
Measurements Survey Questionnaire
24-hr recall Food model/CANa
Blood sampling
Stage II Health promotion program
(10 weeks) Nutrition education Group teaching Handouts
Slide presentation Posters
Food models
Exercise program Korean dance movement Video/audio tape
Exercise Exercise leaders
Measurements Survey Questionnaire
24-hr recall Food model/CAN
Blood sampling
Stage III Follow-up period Korean dance movement Video/audio tape
(14 weeks) Voluntary exercise only
Measurements Survey Questionnaire
24-hr recall Food model/CAN
Blood sampling
aCAN: computer-aided nutrient analysis program (The Korean Society of Nutrition, Seoul, Korea).
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of Korean dance movements (Video Registration No.
282, Ministry of Culture and Tourism, Korea) were
used to guide the participants to ensure that each
institution consistently provided a standardized exer-
cise program.The attendance rate of each participant
was checked at the end of each session by the exercise
leader.After 10 weeks of supervised exercise sessions,
the participants were allowed to continue to exercise
independently as voluntary participation, but no
further supervised sessions were provided.
Korean dance movements are a low-intensity exer-
cise developed by a Korean dance expert for safe
application to older Korean adults (Song, June, Ro, &
Kim, 2001). In this study, they consisted of a warm-up
exercise (5 min), main dance movements (30 min),
and a cool-down exercise (10 min). The movements
provide aerobic exercise with a target heart rate of
50% of the maximum, and the entire 45-min rou-
tine involved 1500–2000 movement steps requiring
80–100 kcal of energy for an average-sized individual
(i.e., with a body weight of 50 kg).
The warm-up exercise was designed to prepare
muscles and joints for the main exercise by using a
range of motion exercises for the arms and legs sep-
arately. The main part of the exercise included indi-
vidual movements, paired movements, and group
movements to maximize the use of arm and leg
muscles and joints. Most of the main exercise was
performed while standing, with a considerable
amount of moving forward and backward in order to
improve the muscle strength of the lower extremities
and to improve balance. The cool-down exercise,
which consisted of standing and sitting exercises, was
designed both to stretch and relax the muscles.
Data collection
Face-to-face interviews were used to assess dietary
behavior along with blood sampling and food con-
sumption surveys before and after the intervention
program, and at 24 weeks for follow-up measure.
Perceived dietary behavior assessment
An individual’s dietary behavior was measured using
a subscale of the Health Behavior Scale developed by
Song and Lee (2000).The subscale of dietary behavior
consisted of eight items that represent an individ-
ual’s likelihood of engaging in various healthy
dietary behaviors, such as consuming three regular
meals a day, avoiding instant and ready-made food,
avoiding overeating, and consuming a balanced diet
including raw vegetables and fruit. One item con-
tained in the Health Behavior Scale (“check expiration
date for packaged food”) was excluded from this study
since the participants were living in residential homes
and did not have the opportunity to shop for pack-
aged food items by themselves. For this reason, the
focus of the nutrition education was mainly diet
behaviors and the choice of balanced food prepared
by the residential home staff under the supervision
of the meal manager. The 7-item subscale was self-
reported in a 4-point response format to determine
the frequency of each behavior, from 1 (never) to 4
(routinely). Higher scores indicate more frequent
performance of good dietary behaviors. The psycho-
metrics of the Health Behavior Scale have been
reported previously, with Cronbach’s alpha reliability
score being 0.72 (Song & Lee, 2000, 2001).
Blood sample analysis
Blood samples were collected in 7-ml vacutainers by
lab technicians, from an antecubital vein of each
subject who had fasted for 8 hr. Blood samples were
brought to the laboratory on ice and analyzed on the
same day. For the sake of consistency, the blood analy-
ses, which were obtained at three time points, were
processed at the same laboratory specialized for
research. The serum concentrations of triacylglycerol,
total cholesterol, and HDL-C were determined using
an automated enzymatic procedure (Model 7150,
Hitachi, Tokyo, Japan). The value for LDL-C was
calculated using Friedewald’s equation (Friedewald,
Levy, & Fredrickson, 1972).
Dietary assessment
The food consumption surveys were conducted by
trained interviewers using a 24-hr recall method. Plas-
tic food models, standard household measures, and
life-size color photographs were used as memory aids
by the interviewers to obtain detailed descriptions of
all foods and beverages and estimations of the food
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portions consumed. A weekly meal planner provided
by the residential homes was also used to assist the
subjects in recalling the food consumed. These food
consumption records were converted to nutrient
intake using a computer-aided nutrient analysis pro-
gram (CAN-pro, The Korean Society of Nutrition,
Seoul, Korea). For mixed dishes, participants were
asked for all of the ingredients that they knew about,
and then the meal manager at the residential home
provided the details. Nutritional intake from nutri-
tional supplements was not assessed because brand
names and dosages were not known with sufficient
accuracy. The nutrient intakes were also evaluated
by the index of nutritional quality (INQ). The INQ
is calculated by dividing the percent of actual nutrient
intake per the Recommended Intake (RI) of Dietary
Reference Indexes for Koreans (KDRI) by the percent
of individual energy intake per the RI of energy (The
Korean Society of Nutrition, 2005).
Ethical considerations
The study protocol was approved by the institutional
review board of Soonchunhyang University. During
the residential home selection procedure, several
institutions were contacted to assess the feasibility of
the study.There were no institutional review boards
at the selected institutions, but the purpose and pro-
cedures of the study were explained to the director
and the staff at a staff meeting for approval at each
residential home. During the initial contact, the sub-
jects gave their written consent to participate once
approval had been granted to conduct the study.
Data analysis
All data were analyzed using SPSS for Windows
(version 10.0) software (SPSS Inc., Chicago, Illinois,
USA). Descriptive statistics were used for general
characteristics, dietary behavior, food intake, and
serum lipid profile. Comparisons were made between
the baseline data and the posttest data at week 10 to
identify the immediate effects of the intervention
program, and baseline data were compared with the
follow-up data at week 24 by paired t-tests to deter-
mine whether the beneficial effects remained after
the program was completed.
RESULTS
Table 2 shows the demographic and health-related
characteristics of the program participants.The mean
attendance rate of the exercise program was 79%
during the supervised exercise. The majority of the
subjects (78%) had not received any formal educa-
tion, most had never smoked (69%), and 10% of the
subjects were currently smokers. About 65% of the
subjects suffered from one or more chronic disease,
but their perceived health status was reported as
being similar to or better than that of other older
adults. Only 10% of the subjects did not practice
any religion.
Table 3 shows the average daily nutrient intake of
the subjects.The baseline data show that the average
intakes of energy, protein and iron of the subjects were
higher than the RI of the KDRI for elderly women
(The Korean Society of Nutrition, 2005). However,
intakes of vitamin A, vitamin C, thiamin, riboflavin
and calcium were lower than the RI of the KDRIs.
The results of paired t-tests between the pretest and
posttest measures revealed that the intakes of those
nutrients (particularly vitamin C, thiamin, and iron)
for which the intake was initially inadequate were
improved significantly by the interventions. Calcium
intake, however, was not improved.At the follow-up
measurement, patterns of nutrient intake were sig-
nificantly lower than the baseline data for most nutri-
ents and for energy intake; even those nutrients for
which intake improved after the intervention pro-
gram had decreased to baseline levels.
Regarding the relative value of nutrients based on
the percentage of the RI of the KDRI of energy, the
quality of diet as determined by the INQ (Table 3)
was different from that observed from the actual
nutrient intake.The mean INQ of values calculated for
weeks 10 and 24 were significantly higher than the
baseline data. The mean INQ of week 24 was also
significantly higher than that calculated for week 10
(t = −9.63, p < .001). With the exception of calcium,
the INQ of all individual nutrients analyzed was
higher after intervention, and remained high until
week 24, unlike the actual nutrient intakes. At week
24, the intake of calcium was also improved compared
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to the baseline data. However, the mean energy intake
at week 24 was significantly lower than at baseline,
which could explain the significant reduction in the
overall actual intake of most nutrients, even when
the quality of nutrient intake compared to energy
intake was improved (Table 3).
Table 4 lists the baseline score and the follow-up
scores of perceived dietary behaviors at weeks 10 and
24. Paired t-tests between the pretest and posttest
measures revealed that the dietary behaviors of the
program participants were significantly better after
the program than before it. Specifically, the subjects
consumed significantly more homemade foods 
than ready-made or instant foods, and more balanced
food. No significant differences were found in the
rates of consuming three meals regularly or having
breakfast, which were already high at the baseline
measures. However, the performance of dietary
behavior at the follow-up measure (week 24) was not
significantly different from the baseline data. Most
Nutrition Education and Exercise Program
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Table 2
General and Health-Related Characteristics of the 64 Subjects
Characteristics Mean SD Range
Age (years) 76.4 6.2 65.0–90.0
Duration of residency (months) 43.0 54.8 6.0–338.0
Weight (kg) 49.4 9.4 30.0–71.0
Height (cm) 145.2 7.6 121.0–163.0
Waist:hip ratio 0.99 0.13 0.69–1.31
Systolic blood pressure (mmHg) 134 21 90.0–200.0
Diastolic blood pressure (mmHg) 82 11 50.0–120.0
Attendance rate for exercise program 79 24 10.0–100.0
Frequency Percent of entire cohort
Education
None 51 78.5
Elementary school 9 13.8
Middle school 2 3.1
High school and above 3 4.6
Smoking
Never 45 69.2
Ceased ≥ 1 year 10 15.4












dietary behaviors were improved during the first 
10 weeks after the intervention program, but declined
to baseline levels up to week 24 (Table 4).
The lipid profiles of the subjects were within the
normal ranges before the intervention program
(Table 5), and they were significantly changed in 
a positive direction during program participation.
Paired comparisons confirmed that the mean LDL-C,
HDL-C, and ratio of LDL-C to HDL-C scores, and
the atherogenic index (expressed as the ratio of total
H.S. Kim et al.
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Table 3
Effects of the Nutrition Education and Exercise Program on Actual Food Intake and the Index of Nutritional 





Mean SD Mean SD Mean SD
Actual food intake and percent of the Recommended Intake (RI) of Dietary Reference Intakes for Koreans (KDRI)
Energy (kcal) 2004 625 1968 576 0.54 1251 326 6.83***
(123)c (123) (69)
Fat (g) 35 9 31 6 1.85 27 7 4.56***
Protein (g) 64 10 67 10 −1.48 56 11 5.24***
(144) (148) (110)
Carbohydrate (g) 348 25 351 19 −0.70 196 19 34.6***
Vitamin A (μgRE) 522 213 574 222 −1.33 446 225 1.46
(86) (96) (73)
Vitamin C (mg) 52 27 63 27 −2.32* 52 16 −0.08
(50) (63) (48)
Thiamin (mg) 0.94 0.15 1.02 0.17 −3.84*** 0.63 0.01 12.31***
(85) (92) (52)
Riboflavin (mg) 0.69 0.19 0.71 0.17 −0.34 0.63 0.23 1.85
(58) (59) (53)
Calcium (mg) 498 204 427 121 2.90** 408 150 3.82***
(62) (53) (48)
Iron (mg) 9.9 1.9 10.5 2.2 −3.37** 7.4 1.3 8.30***
(108) (119) (74)
INQ
Protein 1.18 0.20 1.21 0.17 −1.17 1.61 0.30 −11.87***
Vitamin A 0.71 0.34 0.80 0.32 −1.45 1.11 0.61 −4.46***
Vitamin C 0.41 0.24 0.52 0.21 −2.30* 0.71 0.20 −7.30***
Thiamin 0.70 0.12 0.76 0.13 −4.30*** 0.77 0.12 −4.51***
Riboflavin 0.48 0.15 0.50 0.13 −0.26 0.80 0.30 −9.67***
Calcium 0.49 0.21 0.45 0.13 2.49* 0.72 0.26 −6.83***
Iron 0.88 0.23 0.98 0.19 −3.06** 1.09 0.19 −6.05***
Mean INQ 0.69 0.15 0.74 0.11 −2.19* 0.97 0.22 −9.25***
aINQ =
Percent of actual nutrient intake per RI of KDRI for each nutrient
Percent of energy intake per RI of KDRI of energy
bValues are from paired t-tests with baseline data.
cValues in parentheses are percentages of RIs of KDRI.
*p < .05, **p < .01, ***p < .001.
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cholesterol to HDL-C) were significantly improved
after 10 weeks of the intervention program, and
remained significantly improved after 24 weeks. The
mean cholesterol and triacylglycerol scores also
tended to decrease over time, but the differences
were not significant (Table 5).
DISCUSSION
This study evaluated the effects of nutrition educa-
tion and exercise program on actual food intake,
perceived dietary behaviors, and serum lipid profiles
of older women living in residential homes. Subjects
were recruited from three residential homes in three
Korean cities. These selected residential homes had
similar characteristics in that they served residents
who had no family or other person to live with, were
homeless, or were financially insecure. Only one
residential home was of mixed gender, but male
subjects were excluded due to their low number
(seven male residents in total).
The overall initial nutritional status of the subjects
was at least as good as that of free-living older Korean
Nutrition Education and Exercise Program
Asian Nursing Research ❖ June 2007 ❖ Vol 1 ❖ No 1
Table 4
Effects of the Nutrition Education and Exercise Program on Perceived Dietary Behavior
Dietary behavior
Baseline (N = 64) Week 10 (N = 64)
ta
Week 24 (N = 64)
ta
Mean SD Mean SD Mean SD
Eat three meals a day 3.93 0.30 3.93 0.30 0.00 3.87 0.33 1.07
Eat breakfast 3.96 0.17 3.96 0.17 0.00 3.91 0.29 1.66
Avoid overeating 3.94 0.48 3.91 0.29 −1.16 3.83 0.42 0.21
Avoid ready-made food 3.42 0.75 3.68 0.59 −2.79* 3.48 0.50 −0.56
Avoid instant food 3.46 0.61 3.68 0.50 −3.03* 3.17 0.80 1.14
Eat balanced diet 3.17 0.80 3.40 0.75 −2.57* 3.31 0.50 −1.29
Eat vegetables and fruit 3.20 0.71 3.23 0.58 −0.41 3.08 0.27 1.24
Total dietary behavior 3.57 0.33 3.69 0.26 −3.39** 3.55 0.24 0.43
aValues are from paired t-tests with baseline data.
*p < .05, **p < .01.
Table 5
Effect of the Nutrition Education and Exercise Program on Lipid Profile
Lipid profile
Baseline (N = 64) Week 10 (N = 64)
ta
Week 24 (N = 64)
ta
Mean SD Mean SD Mean SD
Cholesterol (mg/dl) 208 39 205 33 1.07 204 33 1.59
Triglyceride (mg/dl) 142 48 135 52 1.18 132 44 1.69
LDL-C (mg/dl) 131 34 115 28 5.54*** 119 30 3.66**
HDL-C (mg/dl) 48 15 62 15 −6.16*** 61 21 −3.96***
LDL-C/HDL-C 3.08 1.37 1.94 0.70 6.45*** 2.24 1.29 3.33**
Atherogenic indexb 4.75 1.60 3.44 0.91 6.25*** 3.75 1.49 3.43**
aValues are from paired t-tests with baseline data.
bAtherogenic index = total cholesterol/HDL-C.
**p < .01, ***p < .001.
women (Kim, Kye, Lee, Jang, & Shin, 2001;Yim et al.,
1999), and better than that of other residential home
residents living in other areas of Korea (Song,Chung,&
Cho, 1995). However, the baseline nutrient intake
data still showed low vitamin A, vitamin C, thiamin,
riboflavin and calcium intakes. A low calcium and
riboflavin intake represents one of Korea’s most seri-
ous nutritional problems (Song & Kim, 2002), and
national efforts to improve calcium and riboflavin
intake should be conducted.The initial dietary behav-
iors were also good compared to those of other older
adults with cardiac disease (Son & Kim, 2001).
The current study applied nutritional education to
improve the nutritional problems that were revealed
by the baseline measures, and exercise classes to
improve lipid profile of cardiovascular risks by
increasing the activity of subjects who have fewer
opportunities to perform physical activity compared
to free-living elderly. The results showed that the
exercise and nutrition education program improved
the nutritional status and perceived dietary behaviors
of the subjects. The characteristics of the partici-
pants as well as the content and methods of the pro-
gram must be considered when interpreting these
results. Most of the participants (78%) had received
no formal education, and although 65% of them
suffered from one or more chronic diseases, they rated
their health as being similar to or better than that of
other older adults.Attendance rates were high during
the closely controlled intervention period for both the
nutrition education and exercise classes. Even though
it has been reported that lectures are not the most
favorable means of nutrition education for the aver-
age elderly Korean (Yim et al., 1999), the participa-
tion rate and interest of the subjects were high at the
end of the 10-week program. Institutionalized eld-
erly Korean adults have less leisure time, fewer out-
ings, and less opportunity for recreation compared
to the free-living elderly. Other lecture-type nutrition
education programs conducted in Korean public
health centers with subjects of similar education
levels were also successful after 7 weeks (Korea
Health Industry Development Institute [KHIDI],
2002) and 16 weeks (Yim et al., 1999) of interven-
tion. Similarly, our results revealed the occurrence of
positive changes in serum lipid profiles at 10 weeks
of intervention.
The results demonstrated that aerobic exercise
from Korean dance movements along with nutrition
education classes led to beneficial effects on LDL-C,
HDL-C, and atherogenic index (total cholesterol/
HDL-C), while changes in total cholesterol and
triglycerides were not significant. Most clinical trials
consistently support the effects of exercise to improve
serum lipids by increasing HDL-C and lowering
LDL-C (Boardley et al., 2007; Slentz et al., 2007).
A case control study compared the lipid profile and
lipoproteins between highly trained athletes (pro-
fessional skiers and cyclists) with their healthy seden-
tary counterparts (Lippi et al., 2006). The results
showed that atherogenic index was significantly asso-
ciated with elevated aerobic energy expenditure,
suggesting the importance of regular physical activity
to reverse adverse lipid abnormalities, especially in
subjects with a higher cardiovascular risk (Lippi et al.).
However, most exercise intervention studies con-
firmed beneficial effects on cholesterol control in the
period of 16 weeks (Boardley et al.), or 6 months
(Kraus et al., 2002; Slentz et al.).
The combined program of exercise intervention
and education program may explain why the present
study would be able to show the beneficial effects
on HDL-C and LDL-C in 10 weeks. A randomized
controlled study of men and postmenopausal women
also reported that diet-plus-exercise resulted in
reduced dietary intake of fat and cholesterol during
the 1-year study as compared with exercise only or
control (Stefanick et al., 1998). A longitudinal ran-
domized control study also confirmed the effects of
various educational approaches on nutrition educa-
tion, showing that total cholesterol, LDL-C, and
body weight decreased significantly for both groups
at 4 weeks by reducing dietary fat intake, which 
was sustained at follow-up measures every 6 weeks
(Nasser et al., 2006). These findings led to the 
suggestion to apply both exercise program and nutri-
tion education to reduce cardiovascular risk factors
more effectively by inducing dietary behavioral
modification and consequently controlling serum
cholesterol.
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The 24-week follow-up measurements conducted
after the completion of the intervention program
revealed that the favorable effects of the program
were only partially retained. The energy intake was
only 69% of the RI of the KDRI, which was signifi-
cantly lower than the baseline score and that mea-
sured at week 10. With the exception of protein,
the intakes of other nutrients were insufficient, but
a more serious problem was that they were mostly
significantly lower than the baseline data even though
they were similar to those of other elderly Korean
adults (Kim et al., 2001; Song & Lee, 2001;Yim et al.,
1999).Assuming that the lower intake of other nutri-
ents was due mainly to the significantly lower energy
intake, when considering nutrient quality, nutrients
other than energy were consumed better than at
baseline compared to the energy intake. In terms of
dietary behaviors, the successful and promising results
obtained at posttest had also dropped down to base-
line levels by the follow-up test.
Two conclusions can be inferred from the unsat-
isfactory follow-up outcomes. Firstly, the beneficial
effects of nutrition education may not be long lasting.
Subjects with low education levels and living in a
residential home can be easily misled in terms of food
choices and beliefs about appropriate food behavior
without proper nutritional guidelines.
Some of them were participating in exercise 
sessions voluntarily, and they were probably aware
of the health benefits of reducing their total calorie
intakes. Therefore, it is likely that these subjects 
did not understand or remember exactly what the
proper amount was and only remembered to reduce
their total calorie intake. Their follow-up scores
with regard to healthy dietary behaviors were lower
than those attained when nutrition education was
provided. However, their nutrient intake quality
was better even after the posttest. The matter of
nutrient intake would be resolved if the subjects
consumed the correct amount of energy. Secondly,
age-related physical and socioeconomic problems
such as impaired hearing and eyesight, loss of mem-
ory, limited resources, and multiple medical prob-
lems may cause the subjects to take in insufficient
food.
Several factors may have contributed to the limita-
tion of the study. First, due to the study design as
one group with multiple time points of measurement,
it is possible to have history effects contributing to
the study outcome. The researchers controlled the
environment of residential homes under the study to
detect any source of history effects, and the subjects
served as their own control group by multiple time
points measurement, yet this should be considered
when generalizing the study findings. Secondly,
a 24-hr recall method is not a perfect tool for mea-
suring dietary intake, since the menu on the study day
may not have been representative of the average
diet during the study period, resulting in a false low
dietary intake of certain nutrients. Lastly, the under-
reporting tendency of the 24-hr recall method
(Johansson,Wikman,Ahren, Hallmans, & Johansson,
2000) may have contributed to measurement errors.
However, the probability of technical errors or infor-
mation bias is not high in this study; it is unlikely
that the subjects had altered their diets during this
period since all of them had consumed the meals
provided by their residential homes. Moreover, we
obtained the menu for each study day to check the
accuracy of the subjects’ memory. We also reduced
measurement errors due to under-reporting of dietary
intake by calculating INQ values rather than crude
intake values.
Previous intervention programs provided for older
adults in Korea (KHIDI, 2002;Yim, 1998;Yim et al.,
1999) and the present study were conducted over
consecutive weeks, so that continuous interactions
between subjects and educators were possible for
the entire period of intervention until the outcome
evaluation was conducted. The follow-up post-
intervention evaluations performed in the present
study were not conducted in previous studies. The
results of the present study demonstrate that posi-
tive behavioral changes can be induced effectively
only when the interactions between the educator
and the subjects are long-lasting. The positive effects
of the program on serum lipid profiles were long-
lasting, which may be attributable to the effects of
the exercise that was continued voluntarily after
the study formally ended. The exercise attendance
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rates were checked weekly, and the attendance rate
averaged 60% during the voluntary exercise period.
Exercise could be a potential facilitating behavior
for positive dietary behaviors in older adults (Tucker
& Reicks, 2002), but the positive interrelationships
between exercise and dietary behaviors—especially
avoiding fat and eating vegetables—were found to
be weak even in a large study population (Nigg et al.,
1999). The exercise itself was highly effective in
reducing LDL-C and increasing HDL-C, yet it was
difficult to conclude that exercise is effective in mod-
ifying dietary behaviors and actual food intake unless
it is combined with proper nutrition education.
In conclusion, the findings of the present study
suggest that involvement in a health promotion pro-
gram utilizing nutrition education and exercise classes
leads to positive changes in the dietary behaviors and
serum lipid profiles of elderly Korean women. How-
ever, the intervention effects were not maintained
when the formal program was discontinued. A
health promotion program designed for the elderly
population should consider strategies of motivation
enhancement to assist them to initiate healthy
lifestyles and subsequently maintain improvements
in dietary behavior-related health in the long-term.
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